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1020030017137 ^*>: 2003/4/7 

0011 

[XIIS^XH 2003.03.19 

[^X-Hi|^||] A61B 

ss] disj^^i §j §xi 

[s§5| S^SSl Method and apparatus for noninvasive blood constituent 

measurement 

[fgjoi] 

[i^°J2E] ^ 1-1998-104271-3 

[CH£|oi] 

[ CH Z\ oi 3 H ] 9-1 998-000334-6 

[Sl^ai^Sl] 2003-003435-0 

[ CU £| 9J 3 H ] 9-1 999-000227-4 

[5I?l?Ji?SS] 2003-003436-7 

[£!92l S^S^I] JEON.Kye Jin 

[^PJe^eis] 680410-2117620 

440-320 

[3^1 =££!A| §9i^ gSS ^SJOHftM 107S 903s 

[^3] KR 

[£g°J S^SJI] YOON.Gi I Won 

[^PJS^^S] 550427-1000813 
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1020030017137 



SUh 2003/4/7 



133-767 

MwmmA\ &m=?- maom^. mm 6om 

[^3] KR 

S^SJI] HWANG, In Ouk 

[^&]#^S1S] 711228-1396716 
[^^eis] 440-705 

AS!A| §2§ ^gOUtt^ 203S 13032L 

[^3] KR 

[^s°i ^sjii m&m 

[£g°J §^£}|] HAN, Sang Joon 

[^^§^31] 670808-1384118 
[?SSS] 121-771 

AHS^^AI U\±^ £S1ie £S1§!CH0Himm 107# 504 

[^] KR 

Oil S^AF S §^1^L|Q. CH£|oi 

0\<gm (21) CH£|oj 

oishs (en 

PIMSJ^I 20 3 29,000 S! 

P^#£!S] 16 2 16,000 

0 2 OS! 

[^AFS^g] 20 & 749,000 §! 

794,000 8! 

[§¥AHW] 1. fi^AH- §A||AH(£S)_IS 



36-2 



1020030017137 #^ <£t.\: 2003/4/7 

H°-^^r ^"o V ^ ^17> 7flAl^cf. ti^^ ^U-^^r 
(a) ^Sh^Hl sfl^-^ 2:71^1^ ^£ «^<HH, 2)^1^ ^^j.j7^> 

7fl2.<i-§- ^*Rr #7fl, ^ (b) ^"71 * TilS. foil e7i«H, ^7) S.^ if ^ 

£. 3 
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1020030017137 %^ 2003/4/7 

ll 0 -^& 5J {Method and apparatus for noninvasive blood 

constituent measurement} 

51 2a £ 3E. 2b^r £ l°fl SU^^ 2flo] >OjL<^ 3 Efl £ Afl^o] ^ 

51 3£r ll^^^- *fll ^Hl« ^*Kr 

51, 

51 4^r ^ ^oll ^3 ^3 ^12 ^^Hl# -g^^Hr 

51, 

51 5±ir 51 3 ^ 51 4<>)1 &<H*1 311 ^Tfl 411 #7fll- ^*Rr 

51, 

£ 6£r Zj" ^MHH tfltr 3.71 iL<*j^Hr ^-HflH, 

£ 7^ ^w^l ^1 £5H) 4a ^oj ^ ^.g. aim*}- ZLEflH, 

IE 8-^ $flt±S} 1.7 mm Sf 1.9 mm 3. S^tr ^^r *r°l 4£ 

^H^S) oil* M-^\S 
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1020030017137 #^ <U*>: 2003/4/7 

£ 9a 3? £ 9b^ *fll ^ afl2 ^17} zj-zj- 1.5mm SJ- 1.7mm*] ^-f ^Bs| JUNM^i 
(SEC=38.83 mg/dl, R=0.672) ^ ^e) tflol Ai ( S ECV=45.764 mg/dl , R=0.429)<^1 

£ 10a ^ £ 10b^ ^11 ^ ^12 ¥^7 r z}-z| 1.7mm ^ l.9mm<?l ^-f a) J± 2lM ^ 
(SEC=23.876 mg/dl, R=0.826) ^ 3Si ^E) cflol^(SECV=27.957 mg/dl, R=0.739 H 4 

^ S^S}^ m^: ^ 45. (Interstitial fluid)^ ^ ^s^-a] 

^^*>7l ^ ^ %o)t±. 

^5- ^«-€r^o] 3711 7^S\J1 £2) a^o] ^o}^o\) oj-ef- 7fl^l^ 7i#ofl cfl^- # 

T^lJl cf. iL-§- ^ >M ^1 €^fl*Rr -fi-7l3°.3. ^ ^ S^gS) 

<H fi$H>H «9=°1 -RUSHES- *Vcf. ^l^j oil ^ (blood), IL(urine), zM<Sj 

(interstitial fluid), ^r, -§^°-l ^^r°| 
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1020030017137 %^ ^^>: 2003/4/7 

<13> «7> 0]K]^r ^^7]] *|]6H ^o)L} ^ofl ^^- 7 > ^ 

^M- ^^fr 5U^. <« #<H, ^^^1 l#(blood glucose) ^Ett 

80 mg/dl ^}^M1 120 mg/dl ^£^^1, ^Mfl^r o)Q ^.g. 

^1*>7) ^sfl ai^I *J^ofl <y^^ ^-til^Tfl ^4 # 

"T"^i 3# -R-*h <?1#^1 ^ , 1^ xfl -451^ <£ 

^#1, «L #£] ^ to a>^^. ^ 

<14> ^jofl^ ^£ ^ « o V^l^ t^V #2}o] <y«-i- ^ *fl#l*H 

y o v ^4 cfl^ ^#1^1 ^ ^*Kr «1 ^3^^ «<HH toM-, «<M 0 1 7> 

# 5^. ;Hj<^-g-, oj)^- M-o] fgi£ ^ ^ott^. ^^}cc| ^ A] 

^(reagent )^ ^o^lJI, o]§ <>] 7^7] cl-g^^u}. a] o}^ vyo.^ 

B ^H^(strip)^ ^ ^1^>ji ox 
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1020030017137 #^ <^7}: 2003/4/7 

4. m^S] *fl#l^- nfl^ ^A^o) ^-f ^V7|- €- i -§-§: ^^7^1 ^H, 

^V^M, SE*V <£^<?1 SL^e^V cfl^7]- ^-^> 

^1 SEth iS^N ^ A>-g-fsflo) *}7l nfl^oll A}-g-*Hl 

o^Iji sa^. o)^]i$. 42.^ o]j=l 7 ) o) t y til ^fll-^ ^ ^^H^ 

f-K *fl -fM#£ §°J^o] iHji olon^ ^^A]7j-o] ig-iSj-o)*] n> ^ ^- 

$T ^ ^-E* ^ Siq-. o]<4 ^Alofl, Ol a|| ofl SA}-^ #31 ^ ^l^lfe 0} 

ail °fl ^ 
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1020030017137 #^ <aj*>: 2003/4/7 

^» ^°Hfe tVl^- i^*flo> tr4. ^1, 700 - 2500 nm^ e^-id ^^H^r 
#-f^^ofl tfl^ ^^hH = 7> ^Tfl 5a°-^ €■ (aqueous) i^B^l 

5 ,379, 764 Jl, USP 5,077,476s, USP 62139523:, USP 5,372,135, USP 6,113,541 3L *§■*] 
9X^. USP 5,379,7643:^ <^*Hr «o v ^* 7lW*Hr3l, 

°M A >-§-^^ 1600 nm SE^ 2100 nm rfl<*<>] ^ a>A>^-^ -frj: ^3.2J°l7 r z}-zj- 0.7, 
0.07 mm 33E°f) Ir^r^M nfl£-o]j <q ^tf. USP 

5, 077 ,4763^ 700 ifl*l 1300 nm^ e^^^l sj-^^-g- *>-§-*r7l nfl^-ofl 
* -f^r^l-M- #^3^2] *^7> nfl-f ff 3 2 ^ojAjol ^4 USP 6,213,952 

Jl^t 7H^°1M- ^7>^-o)l 2A}f}2 ^7}^ ^l-Kocculsion) ^tt 

(release) ^*H1 £]*fl ^-^l trfs^-A-]' a>^-^ 

*1 USP 5,372, 1353:^ ^-^S^VS A r -g-«H i£a^ o]-g-^>31, ^ 

^ °4l^Hr w o v ^* 7flA]^-rf. USP 6,113,5413^=: #3 7i = (pressure cuff)» 
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1020030017137 #^ <H*}: 2003/4/7 

H o v ^^r ^flAltlcf. ZL^u}-, USP 5,372,1353: 5? USP 6,113,541^^1 7flA]^ wj- 

^S. 7fl^<>l H^lfe &*fl3M ^Cf. 

^-i: €^1?13L. =L -fHg^ ^S^ofl Sfl^SRf ^c] 

<is> a. ol^j7^> is}^ rf^. 7l#^ s^fe ^"71 n]^^ ^^-i: 

<19> 7l#^ ^*>7l £ 1^^^- ^8*^ 

A *}$r ^ 71-tiiAl 71 ZL, 7>^^ Zj- ^*fl6|H ^ £ *^ ^sflEigs.cq 

^-7412.^ ^U*Hr ^741; £ (b) #7) 7)13.^1 eTl^H, ^7l jLjg J=L 
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1020030017137 <^^>: 2003/4/7 

#*1 TT If^l #7l ^-"o^ 

^ 7fl^lSl ^*>ji^ JL^jac^V ^^M, #7l g.%JfL6(]^ 
#7] ^Jffls SA>t_V cf-g- #7l ^- 7 l m>g 

^1^1 71 7] ^E^H^*. ; # 7 ] o]^7l7l <>] ^ sfl ^ «. 6\] j;^^ JL^ J=L o^j=L E i ^ 
*U ^ *fl2 ^ i^S^t 3#*Kr ^ #7) Ji-^Jf <?H tfitr 

^ Sfl^>^ 2:71^-^1- ^75>JL, #7l <a^7]7] olEiiEflo]^^^ js^oj-^ o] ^ 

^7KH #71 JH^o^o} -^S. 7>^Al 7lZL, #71 ^ 7>^ 
€ 4 T^IHH ^£ ^ *112 ^ i^B^S} ^>ol iSjEfi^ ^ 

t OJ !^^ ^5L» °}-%-Z}<^ #71 ^^#^1 tfl# * T^lS^oll a>71 

^ -¥-$HH ^€ * r °l ^ i3 n H Ej o.^«. E ^ f%T% ^o«^«.o. #Jl^ 

Sl*flfe- 73%7> #5. o]-^^7i , ZL ^ 1/3^ ^li^l #ol^. 2/3^ ^livfl # 

olcf. Aflisq -§-^ >Hl5L?i^^ (Interstitial FluidH 3/4S ^l^JL 1# 
(Intravascular fluid)7> 1/4* tb^. %^rS>\ iL^^r^} ^ti*H= 

^21 sl^H}, s-^l^^iflo^ ^i^ono] ^ ^ ^ 

4. ^l^r ^ ^j^^on^ ^ig-sj ^ m^ofl aVo>^. ^oluf. 
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1020030017137 #^ <£x\: 2003/4/7 

£ 1-& 4^ ^^-g- 4^^^*}o] ^^Al^jo) uj-B}.u£ 

l-aj 5=3*1. ^-¥-(11), £-^-(12), °1^7}7] < ?]H^lol^ 1 «.(i3) i 3#JjL(14), AiJ:^ 

3l-¥-(15), ^#^(16) ^ £^(17)3. Ol-O^^lcf. <^7lA^ o]^7l7l ^Ei^o)^ 

(13), 3 #-¥-(14), ^lJL*iemi5), ^^(16) ^ XAl«.(i7)^ «]*fl^o_3. ^-^sl^lM- 
, =l ^ ^ja.±.*v 31^.2.3. ^€ <r 5£4. 

51 1# 3Hl-?-(ll)^ ofl# 1"^ ^<ffl ^3.31 ol^xl^, ^ 

. °d$\7}7] 9lt\n°}^(13)^ £^-(12HH ^ 5*13*11 ^, olSflS} S.^ 

-^3. ^i^H SA>*V Cf^-, Ol^ll- ^ £0> ^#Jf(l4)3 Ol^l 

^1 71 *J^M^«-(13)^ ^ 7fl<y^| ^*>J7^> ^ S.^ «-^7l- ^^h, 
^1 ^17>S1^ ^IHI 4^ -If-^Jf^o] S ^^J7 ol^l^ m^w, cq # JL^A]^ =^ 

9X5L^r 5U4. 

^#^-(14)^ 9l^}7]7) ^E^lol^«.(l 3 )<Hl J!^^ S.^ ^s^e] ^M-£l^r *fll 

^ ^12 ^ i^B*^- 3#*}a} ^JL*ie)-?-(15)3 ^l^t.14. ^ls^E)^(15)^m 

^4. ^lS^El^-(15)^ 91^)7)7} ^E^lol^W-(13)^«.Ei ^#^(14)1- ^g-*}^ ojo} 
^ ^ °J^£l A ^HH^l Adeejl ^^*H nMl ^Sf^^l tfl-§-*Kr 

ol ^ — ^1 — %i ~8r ^^l7lZL, ifl^ -^7412.^* ol-g-^ *>ol ^EB^] ^ 

t^^^Bl ^£1- ^l^^lcl-. ojofl dl*|H^ £ 3 vfl^l £ 51- t2:5fc«j 

^#*l-7lS 
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1020030017137 #^ °J7>: 2003/4/7 

< 26 > ^^(115)^ ^^^-^-(113)^ ^^>Ji, SAl^-(ii7)^ <Q^e)^- 

(113)^1 ^51^4 «fl^3*r ^ S*1*H 344 */2L^r 4344 

<M <£3l§4. 

<27> £ 2a H 2b^r £ lofl 5a<H^ °J*fl7l7l ^1^5001^(13)51 ^Efl * >Hl-¥-^9j 

44\H £^ °-S4 , 9j*H44 °jB^lol^«-(13)^ 43314 S.^ o^*} ol ^-ol 

4^t!r ^Efl, 4^4*Ml5^- £ 2a°fl 2E4^» 44 'C 4 ^Efll- 7V^H, £ 2b 

oil 5l4€ 44 £o} s.^ 033,31 o. Jl^^Jl, ZL ^1» ^ j7^/7>^ 7 fl 

(25)1- if-W. ol» f d AflJf.aJ 0.3. £4. 

<28> £ 2b# %^4^ , °J^l7l7l 9jE^loli«.(l 3 )^ ^J=L(12) S J=LE1 7fl^4^r ^-g- 

#^Kr u J7>o]^ w.(21) ( o]^o} S.^«-^(22)S-^Bl M-O.^ S-O.^ ^ 

^(23), ^-^-(23)^1 ^444 4^dl4(24), <?]*fl4 ^H3-¥-4(22)» ^7>o^ 

^(21)4 ^«.(23)oll 4*fl JL^X\7)JL, °1*H4 jl^ J=L 4(22H1 9j7>£l^ ^ 

*h °j*ii4 ^^(22)^1 7}#Ai7i^ ui^/7>«a-^-^(25)s. 01=01^14. 

<29> ZL^/7>^7fl(25)«Hl 5U44 4l ^H(25a)fe ^7>ol^«.(2l)oH ^44^1, 42 -¥- 

4(25b)^r ^#^-(23)4 -£444 01 oj-^ofl 44.4 41 ^.4 (25a) 4-f-^4 

^4*14. 43 «-7fl(25c)^ 42 ^-4(25b)4 ^444 4l -¥-7-11(253) 4^3.4 
^°J^£4 444 ^4 S-;gJf4(22)4 SAlSlJl, &4 si ^ ^1# ol^l*H 41 

Jl44-¥-(15)3 4^4. °J-^4(24)^r ^4^4(22)4 7>44^r o}-^^ #x]is}JL, 
43 Jf4(25c)44 S44fe *M|4 ^4 el -¥-(15)5. 4^4. -2-^/71-^711 

(25)4 91°]*} ^ «4( 2 2)4 4tb 42 -*f4 (25b)4 ^4<i 44 ^^AS SE 

*r 41Jl43 ^.(15) 4 444 44 4^-0.3. 9J7>^ ^ $U4. 
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1020030017137 #.a 2003/4/7 

<30> 5L 3-Br ^ofl Hl^^ l^jH ^j^o] *fll ^X\^ 

£S.Ai, -f-TflJE.'i ^^^|(310) ^ ^#31(320)3. o]^o]^]cf. 

<31> £ 3# #2:^, ^-^S.^ ^^^711(310)011 311 #7lHH^r ^7flo]^ S. 

^^r-tr ^ 9iS^^l ^7l ^11- ^K}7) ^ 3j.05.Al, J2f£<a-^ 

= 7)1 ^^4. o]6\) dl^H £ 51- #2:*H ^#^>7lS ^-Cf. 
<32> 312 ^HH^ <&^7] 71 «y Ei 5)1 °l^r( 13)» ^ ?J2:^S1 3L7l ^liL 

^1^ ^7M^ ^i ^is. ^-°r, ^ <£S*H1 S.^ ^oH^^dl 

^•°V *lll i^M^ ^tH}. ^ <£i£^ ^o, o|t L> 

^^-g-<i i4 ^sl-^H ( ilofl^«.ol ^o. noo ^ 2500 nm 9J 

£0] a^ai^cf. olufl., 3L7}if-v\)°]}*]^B\ afll ^flS^ ^1 ^7>^ 0.2 nun ol*>7} 

<33> 313 ^XI^Mfe <£^£) Jf^* cfAl f7H?!H *fl2 ^f-*f|3. ^ C|~g- , S.^ <£ 

^12 ^ i^^^* olnfl, ^l -^ollA^Ei ^12 ^*fl ^7>S.^ 

0.1 1^*1 0.3 mm7l- ^^-^i^cf. 
<34> 314 #7lHH^ ^"71 312 ^ 313 ^7]HH ^1 *,12 AgjE5j5] 
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1020030017137 #^ <|U}: 2003/4/7 

-s* $n m *b^il*h *\}s_^ ^.o}uj. ^ oj^o) ^ofl o, 

°WSlu ^>7> *fll ^ *fl2 ^ ^:^H^<H1 2.^ i^SH $i7l nfl-g-ol] o}§ 

>M>S£- ^>^]^^ ^^91 #3<*f| A^lolcJ-. *fl 

1 i^B^4 ^12 ^ ^B^-§- 7 B U[fo S ^ ojs. ^ojofl <*)^. i>.*>7} ^7^ 

^ ^tq-. £ 8^ ^ ^11- 1.7 mm 4 1.9 mm S S}JL 

, A ^*H1 *fll ^ *)12 ^ i^B^ ^o] ^ ^rfjH^^ q- 

MCCMean Centering), MSCCMultiple Scattering Correction) , PSCPartial Smoothing) -f- 
4 ^ ^.n^^^r 71*1 ?H «>^*>cf. PS<HH^r ^1 ^ ^B^ 

^) HI O) Ei # ^ S}-^ ^ , ^£7> ^-g- oil tfltflA^ ^Jf^-fr 

315 #7]HH£r %7] s.^ 7fl«y^ 1^-^ ^ *11#)*H <£<H*l^r ^ m^^-^l 
^t^SfS ^"71 312 #7fl vfl^l 314 ^^11- ^^Itt K7fl^ ^>ol 

°1# >*fl«-3 BB *f3]B7lB 

[^r^ 1] Ai = (A xil) A xi2) ... , A xin ), °17)*\ i = 1.....K 
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1020030017137 <gx}: 2003/4/7 

<38> q7)*\, *>M-^ *>oj ^ i^H^CA;)^ *3*Rr ^tfl^^'H n 7^ 

^lw ^^-s)^^-^ (Principal Component Regression) S^r 

(Partial Least Square Regression) f-^§- °l-g-«H ^ rfl^V sfl^ ^ 

<40> [^^ 2 ] C = PjAxi + P 2 A x2 +...+ P n A Xn 

<4i> ^, ^-71 2 <H1 ^o]a4 4 sp^A-jol *^s.( Axn )ofl cfltr ^*1 

<42> A c V 7] 315 #7lHH 7fl ol^ ^-TjlS-f^ ^ ^tgofl H] ^ ^ ^ofl 

^£ ^3#*H ^l^e1^-(l5)ol] ^^c]-. 

< 43 > m^^^ ^^^"711(320)011 5U°1*I,.321 vfl^l 323 ^tHI^ ^- 7 1 312 *-fl*l 314 # 

tIHIa^ p>^17Ms ^S^l-gr 1 ^15. ii^tr ^-f ^3 <£2iZ\SL3,i?-b) ^ 

<44> 324 #7)HH^. Aj- 7 i 323 t^HH oj^^i 2j. 0 j ^ ^^lEBji). av 7 ) 315 c^jofl 

^^B^^-S-^Ei <2<Hxl^ a 1 ifl^A n ^ 3M- ^71 2^1 tfl^l-^ ^5L(C) 
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1020030017137 #?j <g^ : 2003/4/7 

<45> <^7H, #7] 41 *f-7\W XI 2 ^Utt ^51^ Jit} <y-^ol 6i 7 }£ 

<46> 51 4^r ^ 2 ^AHHl lt|-^. til^j^^ 1<^£ ^^«o V ^"i- ^SHr 

f7||£l ^#31(410) * ^#741(420)51 ^l^^^. 

<47> £ 4# , ^-TflS.'S ^#7fl(410H 4 n t^HH^r 311 #7fl 

^7l^l» ^^W. 

<48> 412 #7]loflA^ <?1^7l 7l 0]Ei5)lol^«-(l 3 )§ aflo^o} ^ <3S*)^ 2^1 ^*)H 

A i ^7]-A>^ ^-^^ n>E. ^ i^A]7> 7)4^4. ^ 7l 

*1 ¥^13 ^7>#^r 0.2 mm °]f>}7\ v}#^is}jL 7}t\^ ^^-Al^ 30-180^7> «>^- 

<49> 413 ^TfloflA^ Jj^-g. ^ 7 >A]^ ^12 ^ ^ 

t)-. e$7}*\ *fll ^2 ^TflS^ ^7>#£- 0.05 tfl*l 0.2 mm 91 %°] 

<50> 414 clTflofl^^ M.^ <&^2\°] ^3 J=^ S ^ 7 >A] ^ Cf -g- , S.^ <£S*H1 

A]2 ^ °H, ^ ^7>^ 0.1 tfl^l 0.3 mm7> 



36-16 



1020030017137 2003/4/7 
<5l> 415 oh^oflA^ s&7] 413 % 414 ^3HH ^^^1 *fll % A2 ^ 

<52> 416 ^-TjloflA^ ^7) ^^ 7 flol^ ^ ^^l^r ^ t^"^ 

^^JE^S. -#7] 412 #7ll vfl^l 415 #711!- #4^*H ^o^l^r K7fl^l ^>ol ^ 
^H^4 ^-ofl tfl*H #71 *ili ^ahhi^^ s-^^v tlt^ ^711 

<53> H<^^- ^^#711(420)^1 &°H, 421 424 ^TlHl^ #7) 412 v}l^l 415 # 

T^HIa^ nV^.7>^5. ^ <3S*1# *fll 4^" ^ ^4 * X12 ¥ 

<54> 425 #7lHl^^ a o v 7 ] 424 cMHH ^}o] ^7] 416 #7lH 

*1 ^-TllS-t-g; °l-g-*H fgov^^c^ ^ ^ 01 cf. ^, ^ol ^ 

i*|H^ J°S^e) <g<H^l^ Am OH A Xn 51 ^"71 2oll cfl°^>i£ ^£(C) 

<55> <^7H, #7i *ni ifl^i ^3 ^Ml^ s^- °1^ SJ-^M ^17>^ ^4- ^ 

<56> £ 3 U £ 4^1 7flAl^ *)%^ ^<8^* ^SM^ 

tfa^ £# ofiie} #efl^3|#, ^ * 71^ £*M1*]1 ^°\)5L 
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1020030017137 %^ 2003/4/7 

<57> s. 5^r 51 3 * 51 4*11 9X°]^ 311 #31 ^ 411 #311- ^^Rr Jl# 

Sojcf. C^7l^^ ^tgo} jgo)^ jflgj.^ ^-^ ^ ^o))5. 2.7)3. 

<58> £ 5» t^^}^ , 511 #3HH^ 91*1)7} 9lt\z\)°]^(l3m *)H*H 

7>^H ^ *fll t^I, <*H» 1-^ 1.5 mm ^H^l ^]2 ^] , ^11- 2.2 mm 

?>*1 ^l* 1-^ 0.1 mm i&flS. 7>^A]^lcf. 2)^^]^ 

SZ7l nfl^ofl, 7 ]-<y- ^7H1 Al^_Hl 4^ til^-^o^ ^gj.- ^jo.^ q-Bj-M-^l # 

7j°) ^r^x) ^cf. s.^ ^1 tfl^H ufl o^ofl cfl^c^ 120^ ^<?> <?] 

Jl*1 3^(15)5. *H^-*H}. 
<59> 512 #3HH^ <#7] 511 #3HH $)}W6\) °)7}S\±± 3.7)% ^7\X\f}^ 

S^TT 7J- tf-V\)**3- 7 }<$ ^HH^ 1203, ^^*V Al^^l HV^V 
§^ 3.7] ^tb^. 3|l±^ 3=^= 1 5 ^ oflA^Ei 2.2 mm ?}*1 7>^a]^ ^ 

"T~ , -T-^l 1 ! #1^^ 371 ^2}-* M-Ef^^ ZLEflH^ 51 6°fl 51*1=1 WfSl- ^J-Uf . 

<60> 513 ^TlHl^ £ 6 °fl 51*1=1 ZlEflHl- %VS*H *K51<y-=Hl sfl^-^1-^ ^-^11- ^ 

51 6* $11 J±<^ ^17> 1.5 vflT.1 1.6 mm 91 ^-f ^, 7><£ol 451 

M- #^°1 ^ &31 fix}. ol<4 ^-ol ^)w. 7 > ^tb -S-*lSKr ^V)W ^ 
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^hiiSHr ^Tfl ^*fl, <^7l^^ 1.6 mm °A 917} ^ S^r a} 

£ 7-^ ^11 a.^ i£SHI 4^ S^j^l ^ wlmtV 

ZL2fls S A^ ^jac] 3p.*fl.g. 2.0mmS Sf-jl, °}^- l.GamS. ^X\^v\ 7 \ 1.7mm, 

1.8mm, 1.9mm, 2.0mmS *£sM^ ^-f , 2:^1 ^N^o) 3.71 4 4H^£.<a] ^51^ 
ZLEflHo]cf. ojnfl, z}- ^Tfls. 120^ -B-xlt!: tf-g-, ^ ^MIS. ^^1^1 ygs>.6\t\. 
£ 7-§- #S*>^, sKSL^^Hl Sfi^Rr ^MISl 1.6mm 1.7mm ^ 1.8mm, 

1.9mm, 2.0mm 3-2\ ^f-v\) ^sHl 4€r ^^rS.^ ^Sr^ 7^ ^^^0.5. ^7f *>^1 °V tf}^ 
^ n fl^- >*H*1 341* # *r ^4. ^r, <SS^* <$^n*\ #<H^M1 S]^ 

0)^.0] nfl-o ^ H^uf^nV oj-^s] 4^^. A^A^l <*} <H ^ <£ ^ & 

£ 9a ^ £ 9b^r ^ ^2 ^7> z|z|- 1.5mm 4 1.7mm°l ^-f ^tielH^ * 

1.5 mm^r ^H«ofl 0 1#4 ^n^r 91?}*}^ <2<H*lfe *f-*\)3-*\ , °1* /M~8-*M 

4tt 53* 4 1 ^, ^Sem^H^tr ^4 SECCStandard Error of 

Calibration)=38.83 mg/dl(10 , R=0.672, ifl °1 £ St ^4 SECVCStandard 

Error of Cross-Val idat ion)=45.764 mg/dl(3 s^i), R=0.429 ^nf. 
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<63> £ 10a ^ £ lOb^r m ^ *fl2 ^v\)7\ z}z| i.7mm Q 1.9mm*?] ^ ^Eljaeflo]^ 

4. 1.7mm S\ 1.9mm^ ^7)1^ 2-^ °l*r^ °^^r ^^l^ ^v\}3- 

7fl^d^# ^ ^, ^a^H^tr ^4 SECCStandard Error 

of Calibration)=23.876 mg/dl(10 ^]) , R=0.826, 3-3.±i ^ 3H^*r ^ 
SECV (Standard Error of Cross-Val idat ion)=27.957 mg/dl(7 s^), R=0.739 . 

^f. ^^^7> ^ 5^ 71^-nfl^o] ofl^^ R0M> ram, CD-ROM, x}7] tflolH, #5r^ 

t)^3., %^}o)b] ^-o] olo^ ) ^|o}ti.(^* ^ o]E^jl# ^tr 

Aj^Eflofl ^i]^, ^Aj-yJ-Al o,^ ^^Ei7|- ^ ol^ 

Aj^^ ^ oicf. a. ^ o. ^l^^ 7 i cq^v 7l^^«?l( functional) 

^ ^SHl *r€- M)S. -a-^^Sl i£2HH] S^Rr *>ol 
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7>si^ <y-^-g- -g- ^ 3*0.3. ^sw^i o_5.*| aajo] oi^ticf^ -fFS^* oi-g- 

<67> ojAj- t^-jjj. ^AflA^^ ^ ^AI^H-O] 71H3&4-. 7] 7v] Jf-^ *V -g-^l"^ 

3 7]# £-<^ #^ ^Al-g- 7>^1 7>£}^ ol^Ei rfo^ ^ ^=^V ^A) 

^7> 7}^}^ O]^ ^Jo]cf. U^^, 7]#^ II ^ 
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[3^*8- i] 

-51^ ^ 7}^) ?)JL, 7}^ Z]- ^-e^s. 

(b) #7i Ms.^ e7i*H, #7] 2)3313 ^ -f-SHH ^€ *>°1 ^ ^ 

[^^* 2] 

*fll %H1 &<>H, A oM (a) #7^ 

(al) ^ 7fl<y^ ^^^>j7^> s}-^- s.^ ^ofl tfltV 4£oj-^oH sfl^Rr 3:7]^- 

(a2) ^>7l ^7]^niLv\ ^7M a 0 v 7 i S.^g w-^o] ^ 

S^*>JL, ^71 ^ ^ofl cfltb afll ^ i^H^ *3*Hr ^1; 

(a3) ^-71 afli ^1^.4 ^ 7 M?H a o v 7 ] ^ 2 

(a4) ^-71 ^11 % A}2 ^ *>ol Aai H ej|. ^] ; 

(a5) #71 (a2) vfl*} (a4) ^7)11- ^7} 1^^^] K7fl£} ^JE^S. 
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(a6) #7l (a5) ^7fl<fl^ <2<>l*l^r #7l K7fl^ *W ^eb^ ^ 

^3* ^^.5. l^-g- ^SU^. 
3] 

*)U %H1 5fl°H. #7l (b) 

(bl) #7l ^71^1 ^.Cf JfL^ f7M^] #7l ^ 2: 

^^>JL, #7] ^ ^ofl tfl^ »H ^E^-g- S^Rr cfT^l; 

(b2) #71 *fll f7}Al^ #7] S.^ Jf*^ ^ 2 S 

^^>JL, #71 S.^ jjL^ofl cfl^ ^2 ^ ^§*Rr #31; 

(b3) #7l afli £ 7112 ^ ^^e^o^ ^o] ^h^* ^-711; ^ 

(b4) #7l (b3) #7lHH ^c] ^BBj^ ^ >7l £^11 ol^-^^ # 

4] 

*)12 %H1 5a°H, #71 ^71^1^1- *fll Jf-Tfl A>olo) ^ 7 >s.^ 0.2 mm °1 *KI 53* 

iHJiLS *>fe yl^^r^ m^#£- ^^ H o v ^. 

5] 

*fl3 * 0 H1 SU^I, #71 ^2}- 7112 ^711 ^}o)o\ ^7}^ 0.1 vfl*l 0.3 mm <?] 
3* Hlc^CLsL 0>}^ *]%&^ 1°^^ ^ y o V ^. 
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6] 

*fll 9X°\*\, #7] (a) 

(al) ^ 7fl<^^ ^^^j-Ji^ ^ s.^ J^dfl cfl*v ^oj-^^l ^^s>^ ^71^- 

(a2) ^>7l ^7l^liCf f7M^Ai a o V 7 ] «^ «.o^ *j|l^*fl3. 2: 

(a3) f^M^j ^-71 ^ Jf^o^ -^l^. ^2 S^^Jl, ^"71 s.^ 

tfl$ ^1 i^H^* ^*Rr #7fl; 
(a4) #7M^ A o v 7 j m.^ j=l<^ j=^ # ^ 3 s^^ji, A o v 7 -| 

(a5) ^"71 afll ^ A]2 ^ i^H1>£] *H ^rfjs^^. aJ^^ ^Tjl; 
(a6) ^71 ( a 2) ^} (a5) ^Tll* ^=§r£ m^^fl tfl^ K7fl^ 

(a7) ^>7l (a6) #tHH ^^Itt #7l K7fl^ x}o] ^H^j-J. ^7} ^5=« 
°l-g-*M £]*fl #7l H 0 -^^ tftifr ^]s.^ o] 

3* ^^A^ *>^r ^fJ-U. 
7] 

*fl6 &<>H, A o v 7l ^ 30 tfl^l 180^^1 ^ 
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[3^8" 8] 

*fl6 ^7} (b) #7)1^ 

(bl) ^"71 S 71^-^1^.14 ^7M^^1 #7} ^ ^-^21 ^ll^lS. 

(b2) ^11" ^7>A)^ #7] -*L<^ Jf*fl» ^2 ^7\}5L 2i^}JL, ^7} ^ 

(b3) ^1« ^7>A]^ ^71 ^ ^3 ^^>J1 ( AV 7 ] 

^SHl cfltb *I12 ^ ^^iB^-g- €^*Rr #711; 

(b4) <$7) ^1 * ^2 ^ i^lS^^ ^>ol ^gflEBj^. uJ-Tfl; ^ 

(b5) ^"71 (b4) #71H1>| ^o] i^E^s]- ^7l ^TllS.^^- °l-g-*M # 

71 m^^^-* ^SRr #7115. °1^-<H*1tt ^-2.^- Wl^]^^ m°Jl^^- ^ 

9] 

*ll8 %H1 5U<>H, -^21- ^12 ^-?fl A>ol^ ^ 7 }3f°- o.05 Ml *1 0.2 mm 91 

3* %^^r ^^«o V ^. 

10] 

^18 *<H1 $a°H, *j) 2 ^#\}2\- ^13 ^1 Afolo) s 7 |.s.^ o.l tfl*l 0.3 mm # 

<5Rr Wl^J^^ m^^^" ^^ y o^. 
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[3^8" HI 

12] 

A o V 7] S.^a.o^cHl 4^^0)1 Sfl^Kf ^7l^l» ^<5}ZL, #7l <y^7l7l 

7lJl, ^>7l 3#£]^ 7>i££ 4 ^?HH ^1 ^ ^2 ^ i^esq 
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[$^* 13] 

^1 ^ A}2 ^ ^3.^3 * ^2 ^ 

^ m^^- 

14] 

g *fl2 2^*>±L, 2111 *J ^2 ^MHH 4V 71 4^ ^£ afll ^ ^1 

£3 ^5ES ^SRr 3* ^ «1^3 H^-g- ^^1. 

1%?^ 15] 

*fll4 %H1 9X°]*}, ^7l^Sf ^1 Al-olo) ^7}^ 0.2 mm oltflo] 33 -g. 
— *}*= ^^1. 
16] 

*fll4 %M1 $io^^ ( ^1 x) 2 ^.^11 a\o]o} ^7}s-^ o.l tfl^l 0.3 mm 91 ^ 

^^^-sL f>}±r m^^^- 
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17] 

°J, A oM *fl# ^^liicf #7M^ ^71 Ij-^ Jf ^1- -Tils. ^ is} 

°\ 7lCffl ^7H^ A o V 7l ^ ^» *fl2 ^-^1 £ *fl3 ^1 

SL3. <5Rr t»1^3 ^°J]^ ^^1. 
[3^* 18] 

*fii7 *<H1 5fl°H, ^"71 a]^^^ ##xw ^2 ^ *il3 ^71 

19] 

*fll7 %H1 9X°\*\, *U ^f-n^ m ^7}^ 0.05 tfl*l 0.2 mm <?! % 

Sr f^lS Z\±t «1^3^^ t^j^ 

[^t 1 * 20] 

*U7 *<M) sa«H^. ^12 -^1*4 ^13 Jf^fl #7>#^ 0.1 0.3 mm <?1 3* 

^ 
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[S. 2b] 



1 

/ 




n 2003/4/7 
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15L 3] 



— 311 



A1I1 ±«}5f AS 



— 312 



MI2 ±sfsa AS 



— 313 



•310 



— 314 



o|§5foi =7(| 21! ~U 



■315 



-J 

— I 



— 321 



L *fl# §7fA|7i A|| 2 ^*l|a IS? 

aii2 rm'sa AS 



— 322 



320 



*fo| ±5||£a —323 



olSSHH 8(2 gojS»°l fe£o||^ 



I 



— 324 



1 



36-31 



1020030017137 



% Q*}: 2003/4/7 



4] 



^mo\\ sjysfb as — 41 1 



I 



IS Alt? q|7| 



— 412 



— 413 



*«2 as 



410 



— 414 



**o| I«?Sii —415 



OlSSfOi =7fl 2i 



— 416 



^iis 57^ Kin i=3iis is? 

IS AIO q?| 



I 



— 421 



S7PA|?i A||2^)7)|S IS? 

*m i«¥sa 



— 422 



^Ig §7|A|?i A]3 i=>7i|2 IS? 

*1I2 ^s.® AS 



I 



— 423 



— 424 



o|§S^ SIS' gaHSe°l fe^ofl^ 



— 425 



■420 
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[51 5] 



I 



— 511 



Z| ^^OflAlo) £tfS|o| =7 | £^ * s _513 



ttqog 8|£Wfc ¥11 SS —515 



QD 



[5L 6] 
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S 5- 
o 
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1 - 




^"^^^i^^' 5 ^ 15 i^: « 
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[51 7] 

— o — th20 
— •— th16 
—A— th17 
— th18 
— 0 — th19 
— «— th202 




T 1 1 1 1 1 1 1 1 1 1 r 



0 20 40 60 80 100 120 

TIME (sec) 



■□ — pre1s20 
■■ — prel s1 6 
•a — prelsl 7 

— pre1s18 

— pre1s19 

— pre1s20r 
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IS. 9a] 
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Measured Y 
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IS. 10a! 
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